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PYTHIA 6.1
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1direct inclusive decayRγ= −
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Where Y = # hadrons per photon
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Run 5 p+p @ 200 GeV
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PRD 74 (2006) 072002

* DELPHI, Eur. Phys. J. C13,543, (1996)
+ OPAL Z.Phys. C 69, 543 (1996)
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E ≈∆≡ φγ cos
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Systematic Error not shown
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kT measurement for π0-h

kT Effect:  Net momentum of di-jets
(and γ-jets) due to initial state radiation

xE slopes for γ-h from PYTHIA
PRD 74 (2006) 072002
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STAR, Phys Lett B, 637 (2006) 161
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Kretzer Acta Phys. Polon. B36, 179 (2005)
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PHENIX
5 < pT

γ < 7 X 1 < pT
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θγq (x1,p)

g (x2,p)

q (Ejet)

γ (Eγ)

θjet

x1 = pT

s
eη jet + eηγ( ) x2 = pT

s
e−η jet + e−ηγ( )

*Assuming that the pT of the prompt   
photon and recoil jet are balanced. 

xq = max(x1,x2)xg = min(x1, x2)
*Assuming that xg< xq

θjet : reconstructed by charged particles
using Cone algorithm.

Yuji Goto, RHIC-AGS User’s Meeting

 #5 !5!##$ � ������ ��������& �������� ������  ?

RMS = 0.13

< x >= 2 pT

s
No VTX (             ) With VTXusing Cone algorithm.

s = 200GeV

Also forward photons with NCC
Sensitive to gluon PDF at low x!
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In p+p there is no published Rγ but deriveable from π0 and γ spectra

For pure power law:  N(π0)/N(γ) = (n-1)/2; n = π0 slope parameter

0

0total decay
( ) /

1
( /

1
)2

T

T

dN dp
R

dN dp
n γγ

π
π= + −

Quoted from γ x-sec analysis

 #5 !5!##$ � ������ ��������& �������� ������  =

total decay ( /)2 TdN dpπ
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Run 5 p+p @ 200 GeVDaughter-h
Parent-h

Preliminary

 #5 !5!##$ � ������ ��������& �������� ������  F

� η/π0 measured in PHENIX –
consistent with world data and 
mT scaling

� η�π0 account for ~ 95% of the 
decay background

PRC 75, 024909 (2007)
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Per-Trigger Yield from γ(π0):

Correction Procedure:

( ) ( ) ( ) ( )00 00

d, , , hh p YPY pp p p ppp π γγ ππ πε= �

000( ) (( )
TrueTagged

)

TT T

d dNdN
dp

N
d dpp

ππ γπ→ →
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0
7

5

( , )T T TP p p dpπ γ γ
�

�Decay kinematics reproduced by 
Monte Carlo include energy resolution 
effects and acceptance (P)
�This is just for π0’s,  What about 
contributions from other mesons?  �
This approach implicitly assumes they 
have the same associated yield

( ) ( ) ( ) ( )00( )
d, , ,T TT T TT TT p YPY pp p p pppγ ππ ε= �

– Analytic Form
– w/ Detector Response

Sample MC weight function:
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kT Effect:  Acoplanarity of di-jets
(and γ-jets) due to initial state radiation

Insensitivity of dN/dxE to true FF is the 
interplay of two trigger biases:

Trigger Bias #1:  Trigger requirement
biases the near side FF to high z
� Does not affect away-side jet
� Absent in g-h Trigger Bias #2:  Longitudinal

component of kT biases jet CM in

 #5 !5!##$ � ������ ��������& �������� ������  >

kT effect affects:
–away-side jet width
–Inclusive high pT x-sections
–Recoil spectra (dN/dxE)

kT measurement for di-jets

component of kT biases jet CM in
direction of the trigger for pT,t > pT,a
� Does affect the away-side jet
� Present in γ-h

kT described by NLO, 
Why do we need to measure it?
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The gluon fragmentation function has large uncertainties!
Is there an independent test of g�p?
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Data
Fit

Auranche 2006

 #5 !5!##$ � ������ ��������& �������� ������ ! 

 at 200 GeVp p s� �

Agreement w/ data is remarkable!
Better than jet cross-sections

Closer: Agreement only 20% 
Not good enough to constrain kT



@D �������γ�4���������M. Begel, Nucl. Phys. B 79, 244 1999;
Ph.d thesis (1998)
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Tk s∝ Measurement for γ-π0 at lower sIndependent of process
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PHENIX PRD 74 (2006) 072002
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dN/dxE for h-h correlations was long thought to be sensitive to FF’s

When we input different the gluon and quark FF’s turned out to be false
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≈ =2 cos( )
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γ

γγ
φ⋅= = ∆
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Statistical Subtraction Method
Run 5 p+p @ 200 GeV
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( )
T
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h

E p

dN
D z

dx γ

∴ ≈

γ-h: pTγ = pTjet

Naively one expects that dN/dxE
Measures the fragmentation function
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8( )q z
hD z e−
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predicts

Systematic Error not shown

FF’s from LEP

DELPHI, Eur. Phys. J. C13,543, (1996)
OPAL Z.Phys. C 69, 543 (1996)

LEP data tell us that:
8( ) z

quarkD z e−∝ 11( ) z
gluonD z e−∝


